Mitochondrial and peroxisomal oxidation of arachidonic and eicosapentaenoic acid studied in isolated liver cells.
The partitioning between peroxisomal and mitochondrial beta-oxidation of [1-14C]eicosapentaenoic acid (20:5(n-3] and [1-14C]arachidonic acid (20:4(n-6)) was studied. In hepatocytes from fasted rats approximately 70% of the fatty acid substrate was oxidized with oleic, linoleic, eicosapentaenoic and docosahexaenoic (22:6(n-3)) acid, even more with adrenic (22:4(n-6)) and less with arachidonic acid. When the mitochondrial oxidation was suppressed by fructose refeeding and by (+)-decanoylcarnitine, the fatty acid oxidation in per cent of that in cells from fasted rats was with 18:1(n-9) 7%, 18:2(n-6) 8%, 20:4(n-6) 12%, 20:5(n-3) 20%, 22:4(n-6) 57% and for 22:6(n-3) 29%. The fraction of 14C recovered in palmitate and other newly synthesized fatty acids after fructose refeeding decreased in the order 22:4(n-6) greater than 22:6(n-3) greater than 20:5(n-3) greater than 20:4(n-6) and was very small with 18:1(n-9) and 18:2(n-6). In cells from both fed and fructose-refed animals 20:5(n-3) was efficiently elongated to 22:5(n-3) and 22:6(n-3). 20:5(n-3) and 20:4(n-6) were not elongated after fasting. The phospholipid incorporation with [1-14C]20:5(n-3) decreased during prolonged incubations while it remained stable with [1-14C]arachidonic acid. The results suggest that peroxisomes contribute more to the oxidation of 20:5(n-3) than with 20:4(n-6) although both substrates are probably oxidized mainly in the mitochondria.